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(54) CERAMIC COATING FILM FORMING AGENT AND ITS PRODUCTION 
(57)Abstract: 

PURPOSE: To form a ceramic coating film having a low coefft. of thermal expan sion 
and excellent in heat resistance and electric insulating property on the surface of a 
metallic material at a lower temp, than the temp, at which an MgO coating film is 
formed by using a solid soln. of Mg~M3 — O type binary oxide more excellent in 
reactivity than MgO as a coating film forming agent. 

CONSTITUTION: Hydrotalcite compds. are fired to obtain the objective coating <v ^^*£ . *JQj&Zi$ 
film forming agent contg. a solid soln. of Mg-M3 — O type binary oxide represented W»K ^ , Ml ,« , F e s -, Co<-, n i 

by the formula as an effective component. The average secondary particle diameter . Z n **!;?vf ^fl*?*!?***? 

of this coating film forming agent is regulated to <5 1± m, preferably <1 p, m and the N v ^ T ^. H . s + ^^ Y j c T ,*'*zoi"£&; 

BET specific surface area is regulated to about 30~200m2/g, preferably about fo.ft^ s m &rJ*t&te < t fr— ffi &m u 'x^O'i-^M 

50-150m2/g because it is desirable that a coating film forming agent is less liable to o. .6, y H0<y<0. b^m^^M^] *' 
flocculate and is satisfactorily dispersed in water, and CAA is regulated to for about 
2-100min, preferably within a range of 0~60min. 



LEGAL STATUS 

[Date of request for examination] 16.04.2001 
[Date of sending the examiner's decision of rejection] 
[Kind of final disposal of application other than the 
examiner's decision of rejection or application converted 
registration] 

[Date of final disposal for application] 

[Patent number] 3475258 
[Date of registration] 26.09.2003 
[Number of appeal against examiner's decision of rejection] 
[Date of requesting appeal against examiner's decision of 
rejection] 

[Date of extinction of right] 



Copyright (C); 1998,2003 Japan Patent Office 



(19)H*H#tW (JP) 02) £t H ^ ^ (A) 



#^¥7 -316831 

(43)&BBB ¥^7^(1995)12^5 0 



(so intci. 8 wmea jrrt&jffi*^ fi &ffiit7K®m 

C 2 3 C 22/00 A 

C 2 3 D 5/04 B 

// C 2 3 C 26/00 C 



SSWsR »2R3l©gc7 FD (£ 6 H) 



(2oms## 


WS¥6- 132642 


(71)taSA 


391001664 










(22)miBB 


¥j£64p(1994) 5 E23B 




sw»jfcWNm A«siiKT«HBri6Si i# 






(72)38>JMf 










»PMW Wl^A^KSOT 4-14-14 






(74)f9SA 





(54) ^$v?wsmim&&rt*:<»w&)3& 



(57) [^j] 

[gift] MgOJr^^JSt&ttCcSn. iOfciagr 

mum*. <SMii3S^tt^(c«n/c-fe^3 * 

5S < 1 ) * 
(Mg^.M",) ,.,M J, ,0 • Az 
[SW>. M*\ M'\ xMy«S(l) i|5j«. 4>& 
<£fc— A»Ti^>tt»{b«»*^U. ztt 
0^z<0. 5©®I©iS:*St] tasn57-t> 



* (Mg,.,M",) ,.,M",0 ( 1 ) 

U x«0^x<0. 5. y«0<y<0. 5<DtEB© 
-C^Stl-SMg -M J, -0«-7C^k^cD@ 

wmimi ao's ( i ) ©@»f*#. ^ ( 2 ) 

(2) 



(2) 



7-316831 



[5»#JB 1 ] 5K < 1 ) 

(Mgi.,M'\) ,- v M",0 (1) 
[St*, M"tJCa", Mn", Fe", Co", Ni 
" . C u " *J <fc O'Z n 2 • ^©-flfi^JS*^ iltfnfc^* 
<£&— M"ttAl", Mn", Fe". C 

o". Ni 3 *, Ti 3 ', B i 3 + *jJ:O f C r 3f ^©=ffi 
^fo6»«ftfciJ>fc< ifc— x«0^x< 
0. 5. y«0<y<0. 5©36B©&&3fr] t?3l;* 
ft&M g - M 3 * - 03KZ5cMfb«J©@iS#*^RaJiS» <b 

[HM0B2 ] M"**A 1 "fcJ;i>*/SfcttF e"-C&* 
(Mg^.M",) ,.,M",0 • Az 
[SCcfJ. M"BCa", Mn", Fe", Co", Ni 
" , Cu"*$J:0'Z n" ag©- ffi£Ji#> 6 ji«ft fc4>& 



< £4>— M"ttA 1 



F e : 



N i 



T i 



B i i + ii < fcy ! Cr i, f©=i 



A«T-^>5K 
.,M", (OH) 



,M",) 
Fe", 

\ Mn", F e 3 \ C 



(Mg,. 

[iW. M"i*Ca". Mn", 
", Cu"*jJ:iy : Z n"^CDZlf 
< £*>— m^TjkV. M"«A 1 3 
o". Ni 3 ', Ti 3 ', B i 3 + *J«fc?>*C r "t£©Hffi 
S«#>6jH«ftfcil>ft< £4>— «*S*U B"-»n«© 
T-tf^TnU x«0^x<0. 5. y«0<y< 
0. 5©®B©£fc£SlU cW0^c<0. 5. mttO 
gm<3©f5H©^[*«-r] Ti^n^-^ Ka*;Hf- 
-f hSft^*J**j7 0 0-1 0 5 0 °cr$E(&-f & C £ * 

%mtirz>m-im 1 kir©-^ s 9 ^^^©si® 
[0001] 

[jg*±©fOT#Pf] :^ijl!fcfc8HHtt-fe? 5 9 ^ttJSB 

o«t9*>JKi£tt«:«*i, MgOiHi^flSTM 
l^M?«cior^SMg-M i, -o^ilt 

[0 00 2 ] 

[g£3fe©8ffii] MgO«i«IiL£ (^J2 8 0 0 °C) ©fcfe 

**). o*«fcJtigwsffi-c*-5^©#^wurt^. 
c ©#$££*> iiLT^Bttf*©*®^ W*. 

• S iO ! (7*;bXf7-^ h) , MgAl,0, (Xf 

t>nri^„ c©is^-te7 = » *tfflfc«:s#stis«ft* 



* <SH}3fsa 1 K«©&H*TO©-te 55-; ^ttW^fiSSO. 
[§i#JS3} 5 a m«T. BE Tit 

^ffiS*^3 0-2 0 Om 2 /g-C*Sff*^ll2«£© 
=feBlttt4©-fe? 5 9 ^MJlffMSiJ. 

[IMSJ5] CAA#2~1 0 0#-C&£iit5fc:>Ilfe 

ig©^iMf4©-fe7 5 z&mmmi. 

10 [»#B6] 5K ( 1 ) T*3ftSMg-M"-OSl 
TcMfUftOH**^. 5S ( 2 ) 

(2) 

*14ffiMbBj£^U xB0Sx<0. 5. y»0<y< 
0. 5, z«0^z<0. 5©t8B©»*^] "C^S 

5 9 *«l£0JiK*ij. 
[»3J8B7] 5£<3) 
.,cB"-, • mH 2 0 (3) 

S5r a 7 *s % < . fr-?TH&&JI £ ©a«tt*i J5H >ztm 
[0 00 3 ] 

[ &m&ffi$k L <fc 5 £ * £»B ] Mg O »Mk j£UPXl » 

5 9 *t^*0&3tfSfc»K:tt4>&< £ 6,ft9 0 0 °C 
fcLk©»K#-i»T?**. C©fe7i 9 ?Ki4MS 
*-eSSIK»>ffiT§-&. UfrfcttSKc-fe^S 9*«Bt«r 

30 ^S-tt&fcfefc:. MgO©Wft, *<^©i«#ISrtb 
«8c©»*3&JK*6tir *fc*». ^RXSKi^39 0 0 'C£^ 

j 5ig^K-sc£A^r#^^©7!»5^r*^„ c©siS^ 

$ h &c{£T 5 •£ C £ *5-c * ft tf . mtc^-x * ;i/ =*f - £ 
& -5 m-fcte < , Ttft©^JRttS©«6fiR»BSl^^ tc J; 

£*sr^^ 0 *©*S*. iSp a D S©^)lW*4> 

JfcMgOB, Mg (O 
H ) , ©^SSfcf&Jffi-cS) 9 . i&K&Sft J: 0 4)^1/ 
fic>4*iatt3W9!i< fe>). Tite#S©®^bic < t^ n a p« 
40 {ST?:^fc6-rc£££ife-S„ Sfc^lSSS^S^S 

j^RSttaw* l- < <ST-r ^» £ «, > ^ * s . 

[0 004] 

mmzmik-rztcitxD^m s ( 1 > 

(Mg,.,M",) ,.,M",0 (1) 
[SC*. M"«Ca", Mn", Fe", Co", Ni 
" . C u " teiO'Z n "^©-{I£M*>6S«ft/c4>& 
<£*>— m*tnh. M 3 *«A1". Mn", Fe 3 '. C 
o 3 *, Ni", Ti", B i 3 +*J<J;0*C r "3£©=ffi 
50 ^Mifihm\£h.tc3>tn< tb-mZml,* xtt0^x< 



(3) 



1 6 8 3 1 



0. 5. y«0<y<0. SilOMSt] tl?ti 
•5>M g -M 3 * - 0»-7cmf bB^B*f**W&J5fc#£ 0 * 
(Mg,..M",) ...M^.O • Az 
M^ttCa", Mn", Fe", Co 2 '. Ni 
" , Cu"teJ:y ; Zn" t$ © - ffi^H#> 6 »tfft;te4»Gc 
<£fe— «£^U M^BAl 11 , Mn", Fe", C 
o". Ni 3 '. Ti !> , B i 3 +fccfc£>*C r "l¥©31 

(Mg,.,M",) t- v M 3 ' v (OH) 
[SW. M"IJCa ! ', Mn". Fe". Co". Ni 10 

" . c u " feet zfz n " ^©-ffi^R*^ a«n/c4>& 

<£fe— «£^kU M 3 'ttAl", Mn 3 '. Fe 3 '. C 
o". Ni 3 *. Ti", Bi'+feiO'Cr^fCHl 
&mfrtbMl<Xtitc'ptj:< £fe— ftSr^U B"-«nffl5© 
7-^>^L. x«0^x<0. 5. y»0<y< 
0. 5©«5H©»*SU c«0^c<0. 5. m«0 

-f hSMb^)£ii*j7 0 0-1 05 O'C-CSW SCi5; 

^i-r-5±fa©-b5 s 9 ?m&£$i©M&ft££fe 

«t5. 20 
[0 0 0 5 ] -&5m<r>3Z ( 1 ) T^MMg -M 3 '- 

wbsJ8W«, m g o ic a i moy^M&Mifimnt u 

<*£3&&fr£-f S„ (2) THi* 

- jfc— tc#»3 -eft:B»#*2?w-r & c £ fertr 

T-^>tt^{fc©liUr , i. Si. B*J<fc0fPJfc» 
flftTOWImStl. J^JMWWcttS i O,. B.O.fc 

£tfp,o,*sffiCT3*-i&. 3C ( i ) ©rscMftww:. m 

-CigftT^S. C©fcst>MgOJ;i3fe-te^ 5 yZJ&lSM. 

mm-cm< . c**. 

[0006 ] MgOKM 3 '*5@?g-r-2.CiCCj:0. ISH 
^ft©i^^WM g O J; 0 feattB*oiBf Jtafflfltcc & & £ 

M 3 ' ©BMbwrai^-rti feM g O <fc *5 (sit*-e& «5 . c 

(CS iO„ B^sfc^O'PjOs^Jr^^c^'^X^iSCc 40 

#6d£*Ccfc0. JKj£^©tg^c^LT(,>£fe©£ 
fLtf<.Wj:CiK, I&Bi§f*#Mg 
OiSSIIJ: 0 fefiSfgil, J*JtaBB«-c**(cfcn!jtoi&rc 
AA#MgOJ;r)fef5Hgfeg< . JfcMgOJiD fe?K«I 
mmwc feJfi]t>6-rTife#Jl©iSfb^M g O J: <0 $>'P 

#B»©SSf£fl£< »f £ £ l> -> fc«F)jiJ©K«E«W* 

^FSitt*. cntcj:^. issw-e* so 



Z>. 2*>lc*mWlZ. 5£ (2) 
(2) 

5Kttlg{b^9?:^G. x«0^x<0. 5. y«0<y< 
0. 5©«ffl©$t£*|-r] T*Sn57-t>ttffitt 

-,= B"-« • mH,0 (3) 

[0 007 ] ##6BJ©5S ( 1 ) 2 ft 5 Hz 5 5 9?** 
B&ftlRSM*. MgO. SfcttMgOKliOijtMl 

^ u/c fe ©tcHffi©^f tm-c$> & M 3 * , o 3 frMfe Ltc fe 

©■C*-5) 0 C©@ig&©*£llltj£tt> MgO£|3]Dr$> 
■5. 4>S©X b'*;H»M gM 3 ' 2 0,«©M g Ol>m<Dm. 
itWUm&U-C^-CbJ:^. tctcO, »£U<««i?L> 
teMSifi&ii*. C©Xf*;KDi?aB, M 3 '©S*5^< 
ft o fciS^ 'i#3IW© * 5 5 9* tSJg^JjJSFJ© 

*us«f«ctewa«&sRiaa*t«j9 oo'CctHiK&ofc 

*§i^ctSe*>e>tt&. MgO&cHfg-rSM" £ LTttA 1 
3 '. Mn 3 '. Fe 3 '. Co 3 '. Ni 3 '. T i ". Bi 3 
+ fcJ;0*C r'*lf©=ffi£JB©4«>&6»:H-ifc4>&< t 
fe— «*5ffii$n^„ SfeEFS LA>©»A l 3 '*sJ;i>*F 
e 3 "e^>-2> 0 MgOtCligTSM'-iltB, Ca", 
Mn". Fe". Co", Ni". Cu"*jJ;0*Zn" 

■5. MgO(c>itL/-CM 3 '©H?§B^©Sfrr'*fp, C 
©@?§ic<£: OMgO ©Mb b b^*5^$IJ 3 ti S . C ntc <fc 
0 . 42 7 5 ^M)8JfM^MjaB#©^'Sag^Hj7 0 0 
~ 1 0 5 0 °C£Ci'5JAl<^iBH , Cto/c^r^fflft,|± B l l )K[^- 
#f#6ft. ifc*^3 0~2 0 0 m'/g £l^Wl»J:ba 

ii^tcii^^ M 3 '©±iB?i)*tt. m®m&£> 
(,>«£'ifflirr£. 

[0008 ]S(2) r*Sn57-*>ttHt!g!5;^ 

«FK»rsirr -s^ b^© Aiuts^3n57-t> 
t±M{b^(*. si. Bfc^cKP^fbW^snSo 

JlttWCCtiS i O,. B.Osfc^O'P^s^tp^^jl 
tfn/c^<i4>-a«ffl$ti^ ABMg-M 3 '- 

•5. ^-rnfeMg-M 3 --osii?gtt: 
«Sff$)?siaK©ffiT. a§!©w*f^t{caF^r s c £ t tt 
ne>©^«tb$5^s-cfexti*A^ <3 . ib^s<&^ < 

UTfe^e.ft-S^OlfiJiB^ft^. M"£L/Ttt. C 
a 1 *, Mn". Fe". Co", Ni", Cu"feJ:t>' 
Z n 1 '^©Zlffi#)l^e»jltf tltcptj: < £ fe-«*^ 

sns. M"©Mgo&c*hr&g|?gsw:. ^ (1) tcfc 



t>T. 0^x<0. 5r*«3. «FtCjf?*L/<ttO£x< 
0. 2<D©B-C*£o M 3 *©MgOfC>Pt-rSHSfi«. 
5$ ( 1 ) «c*Jt,»r, 0<y<0. 5 , l< < « 0 . 0 
5^y<0. 4> #(CW$L<«0. l^y<0. 3 T 

/T$n5ii-c*5. (2) ccfc^-c. ACDie-^a 

«. 0^z<0. 5. JfSl><W0. 02^z^0. 2 

<M«t-.M*\) ,. Y M 3 \ (OH) 
[iW. M^liCa". Mn", Fe", Co", Ni 
*\ Cu Jt *sJ:0*Z n'*m<D~m±mfr£>mteHtc'J>tj: 
<ti>— mZmh. M^BAl", Mn ! ', Fe J \ C 
o 3f , Ni", Ti J> , B i 3 +fcJ:0'C r 3f ^©Hffl 
^#>6il«;£hfc:i>£c< tb—n&^L. B"-«nfficD 
T-tfX mtfCO,-, HPO,-, SiCV", B, 
0,'-^mh, xtt0^x<0. 2. y«0<y<0. 
5©«gB©&£S<U c«0^c<0. 5. mttO^m 

Ift^ft^7 0 0-1 0 5 0°C, !(fil<li|(j800 
~9 00°C-C. ^J0. 1~10B#^ V &£L<amO. 

LM^. 3: fc«!3g*i 1 0 5 0 -C^rSx. s 

^RStti ft . -fe^ 5 * *BBRJ&iEttJMSK fc*. n Iff 
©T^-^>B n -^«^tt©JS^. WittfCl-. N 

or. co 3 2 -, co^'-^otl^tcB, 

( 1 ) ©ft^ftitt*. r-*>B"-3^»IStt©» 
^ WtfHPO,'-, B.O,*-. Si0 3 '-©t§£»c 

(2) ©fb^ftitt*. Mf8.mmfs.icft 
JM©*frtttt<> *«it>©#ia*"C«foaLr*>J:t>. % 

4 7 -3 2 1 9 8-^, *fc2;Bg4 8-2 947 7#& 
ffi) . «A«-ffi*j:V=fli*«©*aftt^)(l*©«^ 
7jq§?f£«CN a OH. Ca (OH) M<DT)Vfj 'J 4(S12 
S*JnArJS(63-&4Ci«:«fc»)»jS'C»&. C©» 

-ffi*jJ;0'Hffi^)l^aWi^^B ,, -iM^^*^ 
(C«. nffi©T^tf>B n -©7K^£ft#£#TJgl£3 

u-^tcAft. *n o o~2 5 o'cvmi ~2 omrnTk 
[ooio] JMazmm*.^ s » i»aK^fiW"j©«!ffl 

08m *^t5+D--. HD^Fiik >?*0<tt3D 

-t k 5 ;u*©«ffl©#gw*»ffl ? ft. fttciHKRj* ft s 4> 
©■cttao. »tst«*aw4-ri*w«**»©«©>i-iB 



(4) ^M^P7- 3 1 6 8 3 1 

6 

lAim«Tr*f3. BETtbm®a»5^)3 0~~2 0 0 m 
J /g. jff*L< 0~ 1 5 Om 2 /g©«5ffl{C*S 

CiJWffiUl*. CAAtti&2~ 1 0 0?3\ *T*0<» 
1 0-6 0#©ffiB.t&&Ci#jf?£lX>,, 
[0 00 9 ] *^OH27 5 ? ?ti^J$ft!l©H£:#& 
fc&fclMi-i-*. SC ( 3 ) 

,..«B-« • mH.O (3) 

10 £fc«WffitciSj— .c^fiTT&o Sfeffi^Si LtlJ, ta- 
il/. K**-:/U- K^©«ffl©*l3^8ffl^n. «fK 

/cWSTC^fflm^-C. ^8 0 0 "CJi(±^ 1 3 0 0 "C«T 
SMiaSJWiftCC. MgO)&#. S i O.gs^fcirj:/ 

20 i/y-jr- k h. r;u5^vOi/, t;us-3 

ATJl/3 5- h^P#*t?!l7n3ftS. 
[001 1 ] *^©-fe7 5 9 ^M^MJtt, 7jC4C7> 

ci4>r^-5 0 **w©-fe^s 9 zj&mftmmz, mm 

TOilTB, Fe, Al, Cutei^Ziif©^ 

fcH2759^M^«. MgO-SiO^^tei^/Jfc 
30 tiMgO- A 1 .0.f-C**), *f*WCC«^©fe©*5fj 
7*JMf7^ h (Mg,S iO,, Fe,S 

1 0 4 ) , XWJl/ (MgAl,0 ( ) , 3-^17-/ h 
(2MgO-2Al i O J -5SiO,)f. VCmfaW 

*j s fco«^ici«T t 3©»ii^oss%. **au*»it-r 
[0012] m&m i 

fflEX^Mg«,. 95 A 1 .... (OH) , (CO,) „ „ JS - 

o. 9H l ovm^ti^>^'< vu%)\,yr4 hmit^mo 
40 8 5 o'c-ci mm%tf$,istc. m 

mm) . cAAfcj;o'»*x^iii»f*steL/c„ &*jc 

AAitt. 0. 4Ni'i>S*SfSl 0 0 m 1 ZXtitc 

2 0 0 m 1 !?»©fc*-#-tC. i*f4*&^2. Og^ttJx. 
vj^*?-9*^df— 5-T9B¥L» 30*CT P H 

^8(CStjaT-53sr©B#ra€:^l»-r-5. *©S». MS 

i«MgOi^ i;«a«Jt* b^ffl^s*5M g , . , , 

A 1 ...iOOMg-A 1 - OSSjgft-C* 0 , BETtb 
IIlB5 1m'/gt$iofc, MgOKA 1 
50 MgOiO 4>X^lsIJiT^^->* 5 KftS 



C5) 



W&W-7 - 3 1 6 8 3 1 
8 



^O^^i/^^-eMW ^->*cc 1 2 0 g/ 
1. 4 0 g/M ©aiK£&&J:^CSsM3L 15 "Cr4 

o#p B i**s*if-r^-£#ffti./c 0 f#e»n/-cx^>; 

t*xt7^ h*^«Sl/tt«>4»flt*X*iai)T«:J:»)W 

[0013]C:0. 053%. Si : 3. 05%. M 
n:0. 065%. S : 0. 02 4%. gISB : ^F-nJjfi^F 

CWJffiKJ:*). !IMB£*BG*ttSto2|p|©*&HK:«fc»)« 

&MQ&$M*ttoft o . i2oo-cx2o *m<Mm%m 

•C5 0%'J>»Mg 1 0 0SB£2 0%np ^ 30l-> V io 
2 0 0ffl*>6«c U 8 5 0 °C-C«E#£SHX 0 

8B«VI#ttfeJtl8m?**S£3jE©MfirO*fflc> 

C0014] mnw2 

WSM gl .,A 1,., (OH) , (NO,) ... • 0. 7 
^OT&SjUS'W Fa h8Mfc£W©»5fc£ 
«S0tF*ffll\ 8 7 5 °CV 1 B$|ffl«MtLfc. 
Yb^fflBS : Mg„.,A 1„. 2 0 

«K»ft©ttS«Ji. BETJt&iBSL #SHUiJ:e*7* 
F£f&gateSX£* 1 tcjjkT. mMW 1 <h|5j 

a«caf^Lr«^iR{c«i^irL.*fci*<o««i«Ptt. mm. 

#tt^2(C^-To 
[0015] HJISP13 

«SMg 0 . 6 Zn,. 1 Al,. J (OH) * (CO,) ,. lf 
•o. 5 5H,o-ci?ti5A-( FntDiy-J t-mik& 



10 



20 



30 



(t^fflfiS :Mg,.,Zn ( . l Al,.,0 
«f35©i¥f»£3l£it 1 tc^r. ^M^iJ 1 &R«(Ctftf¥ 

vrmsmmcmiistctzvmjmm. &&&&&& 

2CC^"To 

[0016] 3gjffeff|4 

«Mg D ., ) Al,., ( Fe,., i (OH) , (CO,) 
.... -0. 8 5HiO-?ft3nS'W FafHM hW 
{t^ft©»3K*. *aUF&fflC». 8 4 0*Ct?l«Flffl«lfiS 

(b^ffl^S :Mg,. ll Al,.„Fe,., ! 0 
4M2j©l¥<MSS£fl 1 it^-T, HJg^ 1 4|5I«{C»f^ 

U r ttfiftMKtc&ffi O fc L 9 CDtftMBtt. e*^ftt^* 
2 tCTnT. 

[0017] £HH*|5 
«Mg,.,A 1.., (OH) , (CO,) (HPO 
,) 0 .„ s • 0. 6 5H,0"C&3*lS>W h'Df;W F 

»t^»©»**«WF*»i». 9 0 0-c-ci n#ra^«t 

(b^iiflfiS :Mg,.,Al p . 10 (P,O s ) .. 

o r wkmscc o it t is ©MM#tt. mntttezm 
2&c^-r„ 

[ooi8] ittSM i 

*&fb^y*5^A©t&5fc£S»»5£fflt\ 9 0 0'CT 

i (c^To njfiCT i tmmicmftvxmmmcm 

[0019] tb$30i]2. 3 

WMM3 -em^tc^j wzwa hswbd*rc>»** 
«9UF*jb<^ 6 0 0-cri B#ra (Jt«W2 ) .110 
o -c-e i bra ( mm 3) mi&L tc 

(b^fflfdc : Ms...Zn..,A 1 ,.,0 

2(c^-r 0 

[0 02 0 ] 

1 





XiBiajf 


BET 




CAA 






(m l /g) 




(#) 








urn. <°o 




1 


MgO 


5 1 


7 5 0 


2 2 0 


2 


MgO 


7 3 


7 5 0 


9 2 5 


3 


MgO 


1 0 2 


7 0 0 


2 0 7 2 


4 


MgO 


9 1 


7 0 0 


4 8 8 


5 


MgO* 


1 5 0 


7 0 0 


9 9 0 


1 


MgO 


2 0 


9 0 0 


6 5 


2 


MgO 


2 2 0 






3 


MgO. 


(MgZn) A 1 


,o< 


12 6 0 



(6) 



9 



<ftlffl¥-7-3 1 6 83 1 
10 



3 8 



ft : MgO* ; MgO<ht&4>S<DMgr A 1 .0 4 ©[5|#tX 



8 5 0 4 2 0 0 
* [0 0 2 1] 





tftlPMI 




*2 
( kq/mm 1 ) 


B. 


(T) W 17 


(w/kq) 


mmmi 


B 


B 


0. 


3 8 


1 . 


8 5 1 . 


1 8 


2 


A 


A 


0. 


5 0 


1 . 


8 6 1 . 


1 4 


3 


A 


A 


0. 


6 3 


1 . 


8 7 1 . 


1 0 


4 


A 


A 


0. 


5 5 


1 . 


8 7 1 . 


1 5 


5 


A 


A 


0. 


5 7 


1 . 


8 7 1 . 


1 2 


mm i 


C 


A 


0. 


1 8 


1 . 


8 3 1 . 


2 4 


2 


C 


B 


0. 


2 6 


1 . 


8 3 1 . 


2 0 


3 


C 


C 


0. 


2 0 


1 . 


8 3 1 . 


2 2 



A : Kg-- vm< . *iRW») 
B : B&tt— 1?&*7 

c : . m^ic^m^Roma«m*) 

ftttt (2 0mm*itf) 
A : I, 
B : {ffrCcmMBTQ 

c : iaji§taj^<^jssswL-c(,^. 

[0 02 2] 



20 



4«B¥7-3 16 8 3 1 



i&mtm ] m*&m 17^2 ©msec j; 
iwpu&] sb 3 spumed 

C^fB] ¥«E1 3^1 1 ^2 2 B (2 0 0 1 . 1 1. 2 2) 



[&H!##3 #M¥7 - 3 1 6 8 3 1 
[2tMBl ¥^7^1 2^50 ( 1 9 9 5. 1 2. 5) 
ftWBHF&«7 - 3 1 6 9 

[ffi«Hi#3 nmw-e - 1 3 2 6 4 2 

C23C 22/00 

C23D 5/04 

// C23C 26/00 
[F I ] 

C23C 22/00 A 

C23D 5/04 B 

C23C 26/00 C 



[ffifflB] W13^4H16B (200 1. 4. 1 
6) 

[#»HBiE 1 J 

(Mgj - »M 2 + ,)i- y M 9 



[»3j8B i ] g (2) 



y O • A Z 



(2) 



[iW, M 2 + BC a 2 + , Mn ! 



F e : 



C o 



N i 



cu 8t fc-cfct>'zn 2 + m<pr.m&m 



1 3 + , Mn 3 + . Fe 8t , Co 8t , N i 3 + , T 
i 3 + , B i 3 +tei:g>'C r 3 *_ m<DE.m$tmfrhm\Z 

4>{c^i— tc^orc^s i Q 3 Rj>'PQ 3 

xt30^x<0. 5, ytt0<y<0. 5, z«0^z 
<0. 5 (fflLz=0^l»<) (DffiEBcD^feT] 



mimz ] M 3 + A 1 3 + *SctS>VS/c«F e 

Cft*93] T~:*>tt&{b^©#lftlfcMg -M * 
(Mg i-»M 2 + ,)i- r M 3 



um0T, BEmSIg«3 0-20 0m 2 /gt 

[tmmb] caa#s2~i 0 o#-c&&ft*JiiiB 

[ft«ffi6] A#, HPO4 2 ' ■ B« 0 7 2 " , S 
iQ 2 , B 2 Q 3 MP 2 O5 fr-6jltfftfc4>&< 

-«CDjg{b^r&£lil#Jg 1 IBttcP&ffttfflP-fe? 5 y 

»«flBg'iSffJ. 

m^mi ] A#, S i Q 2 , B 2 Q 3 Rt>'P 2 Os 
[Mffl 3 ^ (3) 



(OH) 



B c 



mH 2 O 



(3) 



[aSfo, M 2 + ttCa : 



Mn ; 



N i 



cu 2t wzn ; * m<D~m&m 



1 3 * , Mn 3 * , F e 3 * . Co 3 *, N i 3 * , T 



1 



B i 3 +MyCr 



nfc4>&< th-m^^o. B n - its i o 3 rcto 



F e 2 * , Co ttaHbft&inU xtt0^x<0. 5, ytt:0<y< 
0. 5g>ffiBg>&&glU cBQgc<0. 5, mfctO 
^ m< 3 ©fgBg>gfe£grr ] 

o_5_ojcr^3i5c_^^^t^|g^31lg^2: 



-?i 1- 



#H¥7 -3 1 6 83 1 



v tmmmmwmmxm. * * [ «ragg9 ] g (4) 

(Mg, M 2 +.)■-, M 3 + , (OH) 2 - » c B° ' c 



mH 2 O 



(4) 



[5£4^ M 2 * BCa' ! . Mn : 



F e 2 * , Co 



N i 



Cu ; 



to j: t>* z n 2 * m<p~m&m 



1 3 * , Mn 3 + . F e 3 * , Co 3 *. N i 3 * 



1 



B i 3 +teJ:tfCr a + ^©HttfeEBfrfrjltf 



(Mg, - 

[5Sf, M^ttCa'*, Mn : 



t;fcnfl©7-3}->£ * 
■ M 2 + , ) , - , M 3 



X- ^U x»0^x<0. 5, y»0<y<0. 5 

©£g£g|l, c«0^c<0. 5> m«0^m<3(DfB 
a©j&£gnr] 

T^gn-S^-Y FPjNU-jM h£Ub^£ifo7 0 0-1 

0 5 Q°c^m.m-rz>ztir>htjiZ>, 
5£ ( 1 ) 

, O ( 1 ) 



F e 



C o 



N i 



Cu i4 fe^O'Zn 2 + m<Pr. 



fofriitffrfc^frK ti>— «£^U M 3 * »:A 
1 3 * , Mn 3 » , Fe", Co 3 ", N i 3 + 



B i 3 + te£U : C r 



ntc'J>rj;< <h&-«£^U x«0^x<0. 5, y« 
0<y<0. 5(D»Q%^ai-] 

-c^gn^Mg -m 3 * - ojk~^m\tm(ommw^ 
[ mm i o ] 5% (2) ©r ~*^vm<tv>)<Dfmi, 

[3^?iIE2] 

imiEttmmsz] oooi ★ 

(Mg, - «M 2 + ,)i- r M 3 
[SW. M 2 + WCa 2 + , Mn !t , F e 2 + , Co 
2 + , Ni 2 + , Cu 2 + *sJ:D-*Z n 2 + IP©:iffi£JS 

*>e>stfnytii>tt< tfe— a*^u. m 3 + «a 

1 3 + , Mn 3 + , F e 3 + , Co !t , N i 3 + , T 

1 3 + , B i 3 +*jJ:t>'C r 3 + «©=ffi£«*»&atf 

n/c4>&< £fc-«£7nu Ata^H^-^-rBigft 

(Mg, - »M 2 + x)l-yM 3 

(3) 

[3G4». M !t »Ca 2+ , Mn 2 + . F e 2 + , Co 

2 + , N i 2 + . Cu 2 + fc-<tO*Z n 2 + ^©-ffi^JS 
*6««ft^tt< M 3 + ttA 
1 3 * , Mn 3 + , Fe 3t , Co 1 *, N i 3 + , T 

1 3 + , Bi 3 +WO'Cr 3 + gs©=ffi&H*>6a« 
*l/c4>&< <bfe-a£^U B n " «S i O, ROTO 
3 feW©Si, BXttP©®Kb ! f2j£^t?nfflfi©7-:*> 
ttiMb»*ii*U x«0^x<0. 5> y«0<y< ♦ 

(Mg, - «M 2 + x),-»M 3 + y (OH) 2 
(4) 

[5£4>» M 2 + «Ca 2 + , Mn 2 + . Fe !t , Co 

2 + . Ni 2 + . cu 2 + te<to'z n 2 + m<Dr.m&m 

-W 2- 



★ [ffllE^ft} SEE 
[ffilEP^g] 

[0 00 1 ] 

o«fc o fcKjett«c«ft. Mgoj:o«>®^iasrw«i 

m*tel&Z-&2>Ci:<D-V£2>Mg-M 3 + - OS— tcM 

CMiE*WUBB*J 0 0 0 4 
[0 004] 

[RH*J!«M-Sfc«>©#K] 5£ (2> 

f y O • Az (2) 

x«0^x<0. 5. y«0<y<0. 5. z«0^z 

<o. 5 muz=o*mo (Dmm&mz^k-?] r* 

Sft&7~:*>14^b$,©#tKt^cMg-M 3 + -OSi 
55 (3) 

f „ (OH) 2 - b c B" " c • mH 2 O 

♦ 0. 5©ffiffl©&£^U cB0^c<0. 5. m«0 
^m<3©®H©^t*a-T] r*3h^-f KP^;Hf 

>f hmit&Vazmi oo-io 5 o-c-c^-reci^ 

^ii(£T^,^ (2) "C&3ftST-*>teBMBW©#tSt 
UcMg-M 3 + -0*zi7cM{tiB©H*»*W^JSR» 

^^a«-r^„ tiaras 6 oc. (4) 



B r 



mH 2 O 



1 3 + . Mn 3 + . Fe 3 + , Co 1 *, Ni 3 + . T 



-3 1 6 8 3 1 



i s + , b i 3 +*s<fco*c r 3 + m<D=m&mi»hmii 

fltc'pttK. £i>-mzmu. B» " «nffi©T-:*>£ 
mL, x«0^x<0. 5. y«0<y<0. 5©jEB 
©£[£aiL<. c«0^c<0. 5. m«0 ^m<3©t5* 
(Mg i-»M 2 + «)i- y M 3 

[5$4>> M 2 + «Ca i + , Mn 2 + , Fe", Co 
2 + , N i 2 + , C u 2 + fccfcD-'Z n 2 + 3?©Zlffi:£J» 
^6>ji«nfc^nc< i^-i^l, M 3 + iZA 

l 3 + , Mn 3 + , F e 3 + , Co 3 + . N i 3 * , T 

1 3 + , B i 3 +fc<fcO*C r 3 + «®=fB*«3&>6atf 
*lfc4>ft — S^mL. x«0^x<0. 5. ytt 
0<y<0. 5©lIOi!^t] t?I?n^Mg-M 

So ^WiSfctC* 5$ (2) ©T-ah^ttBWt®©?} 
SfcL/cMg-M 3 + - 0»r7C»{b»©H»»®*tt» 

[*ttMiE4 ] 
[*iIE>tffi«»g] BJffl* 
[*ME*MUaB«] 0 0 0 5 

[ffiilEl*^] 

[0 00 5] *^6BJ©Mg -M 3 + - 0*-7G&{b13j& 
<t LX 4^Wf4©»B8ISJfcfiUtt. M g 

s. ttH«fl«t. sc (2) xmztizjmctf^xitB 

S i O, &tfPO, fclJKDS i . BfeJ:CFPXIfef&ft9 
WJfSh, JcOH&tfJ&CteS i 0 2 , B 2 0 3 *jJ:o' 
P 2 O s 5£ (4) ©'W FofW-f h 

Stfti&^6f#e>n£5£ ( i ) ©H7cg?{b^w. aar 

*««C<K< fcSiftK. ^L/c-fe^ 3 7 9*mtWm 

imjEttmmmz,] ooos 

[0008]S(2) -ca53n4T-*>14M<biBJ%»5K 
(Mg, - «M 2 + x)i- y M 3 + 
(3) 

[5$^ M 2 + {iC a 2 + , Mn !t , Fe !t , Co 

2 + , Ni 2 + . cu 2 + *j«fco*z n 2 + moy-m&m 

1 3 + , Mn 3 + , Fe 3 + . Co !t , Ni 3 + . T 

-m 3 



*mi oo-io 5 o°cr-jigfiS-rsc:i^e>^s. 
sc ( i) 

* , O (1) 

* tfcKarcsfri- *<&&«© a <t o -ca^s n57^*> 

tHMBBH*. S i O s ROTO, JSW©S i . BisJ:V 

pmmim&MmZft,*. w*kkbs io 2 . b 2 o 
ffifflsns. A«Mg-M 3 + -ommi&mcfttt- 

ft&Mg-M 3 + -OSH»#©M.£*Tlf*aMI«:*r 
T-So *©tt*. *9 3 9 *»RJ&fiSSUS©ffiT. ttJR 
©WlfcffcfCSF^T* C <b £ *fc|BH$(c-fe? 5-^ 

tSfg©»^^ife^-5. cn60^HMW>lt 
tJS»**t**). f2£S*3K 0TfcS6fc*S»*©lfiLh 
»4>&l>. M 2 + iLTi*. Ca 2 + , Mn 2 + , Fe 
2 + , Co 2 + , Ni 2 + . Cu 2 + teiCfZn 2 + 9 

©z:ffl£js*>63!tfftfc4>&< ife-fi^tisns. 
m 2 + ©MgO(c>pf-r-SEl?ga«. 5£ (i ) (c*j^r, 

0^x<0. 5-C&9. 9tCOf$ b< ttO ^x<0. 2 
©SfflT*^. M 3 + ©MgOtCM-TSHfgfiil, s 
( 1 ) (Cfcl^-C, 0<y<0. 5. 03.L<\tO. 05 
£y<0. 4. #(CS?SL<«0. l^y<0. 3"C^ 

$ti&mmx$>&„ (2) ccfcc^r, a©ib^s«, 

0<z<0. 5 > »SL-<W0. 02^z^0. 2tm 

zti&mmx&z. *«w©t5 3 9 ^aiu^isffjtt. 

C©/ci*^-^|4^a^5 /x mJi(T. JfiKBU 
mUTF-r**9. BETtb«fflaAS^3 0~2 0 Om 2 / 
g. »S b< W^5 0-1 5 0 m 2 /g©ggffl{£&£C 
iWiU>, CAAttK)2-10 0^ »*L<«1 
0 ~ 6 0 ^-©ffiffltC $> ^ C i U (,>„ 

[ffliEM^iM@«] 0 0 0 9 
[0 009] ##&BJ5©5£ ( 2 ) Xmt^ 3 » 

fiSSiJX«^; ( i ) X7jk~$~M g - m 3 + -o*rj£M{b!ft 
@*»©«a*is%^cccsiwrs. 

^ <3) 

r (OH) z-nc B" " t • mH 2 O 

i 3 + . B i 3 +teJ:0'C r 3 + *f©=fli£«*» 6»« 
*lfcil>^< it-S^l. B" " «S i O, SO'PO 

fmimzmo* Mz.i*co a 2 - , hpo, 2 - . B 



1 6 8 3 1 



* O, 2 " &mb. xl*0<x<0. 2. y«0<y< 
0. 5©*iH©»*fiO. c«0ic<0. 5. mttO 
^m<3©j@B©2&££|-r] Tg$n5A>f KofW 
ha<b^^^7 0 0~ 1 0 5 O'C. »SL<I«8 

0 0-9 0 0'Ct, mo. 1~ 1 0B#ra> »SKB» 
0. 5~2NFW«BsSr*C4«:«fe 

( 1 ) ®-7clMb»H»tt03J: (4) ©fb^»*. 
(3) ©^k^<»*»65S (2) ©ffc^J*»)t-r-5«^i 

R«©&fr-c«iirc* 3„ 700 °c*^r * 

i». $/cMaa# 1 o 5 o-c*mx.zti£ik&WAit 

•te^ 5 9 f&JW&SttJWfflK tt*. nffi©T-^*>B 
» - *5^ftcD»^-. 1 - . NOa " , COs 

2 - , c 2 o. 2 - t*. S£lS<t25tt5£ ( 1 ) © 

«hpo 4 2 ~ . b 4 o 7 2 - ®ttetc». mmmzjz 

(2) ©fb^Witt*. *&^HSUC«F8!j©&ff:tttt 

«. p- h>*;HSp. HOb@ffi*p> ?j 

^^^©tSilt^ffll^rlljfe-Clf-S. >W KU*>HM 
hSfb^©SJ6#£fcMyarC*»J (#2rB84 7-32 

1 9 8^, #&B84 8-2 947 7^$g) . 
TOJ:&Hfl£«®*jBtt^tt<DB£*amK:N a O 
H, Ca (OH) 2 ^©T^#y*««S«n*.TKtE 

ffi^ji^a^fr^B 11 - £»tt*j»^«c«. n«©r 
n. fjl00~250 °c-c^j 1-20 B#p B i7K^MS-r s 



[**£«IE7] 

[*ME*MWIB«] 0 0 12 
[0012] mti&ffl 1 

«SMg. . 8 5 A 1 0 . 0 6 (OH) 2 (CO a ) 

o . 0 2 5 - 0. 9 H 2 O-VftSft&'W Fa*;HM 
hSfb^BJODt&sfc*. «St*F*fflt». 8 5 0 °Cr 1 Rffl) 
flifiSUfc. «£^ic-?c^r. {b^ffisK. BETtb^aa 
(&f*BjRB&*ri£) . CAA*J<fcCJS|»5lcX*mf*«^ 
Ufc. ft*»CAA4tt. 0. 4N^x>^7k?§?&l 0 0 
m 1 £Ati/c2 0 0ml gfSOt-^-K, l*T4^ 
2. 0 sr £JJD£/c?£. •?{f*?'virx&--?--Vlim 

u 3 0 5 ctpha58 tcuj^-r 5 * r ©b$ibi ski** 

jt?WMg 0 . 8 S A 1 0 . 0 5 Oo • , 2 5 ©M 

g-Al-OSiSftT*!), BETib3lffiSltt5 lm 
2 /g-C&^/c MgOtCA 1 0<Bttl/Cl>&C&tt. 

C £-C9ie>#'r*£. C©«Efi£^£ 3 P -Y <J 
#&*ft-?ftlfc-r 1 2 0 g/ 1 . 40g/l© 

«K£tt*J:5«:«S»ia. 1 5"CT4 0#fln**3 4r1J- 

(#5>X) MIi^*0/crfJIg©^^^|«©Mffl«<:3 

3 o o *c©*H*«K:Aft. 6 
^jsb*&»«affi4x«i5i*fcc«fc»)ai^. m&®i<Dw 



-IB 4- 



